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|OBJECTIVE )

This study investigated the .m_u:<m _Buozuznm of soil chemistry and :<a3_ou< as n_m*m.j.__:n:w of
in plant in to canal-wat into a historically
driven northern Everglades im:n:a

[INTRODUCTION )

The A.R.M. Loxahatchee National Wildlife Refuge (Refuge) historically was an oligotrophic, rainfall
driven wetland with minimal nutrient and mineral inputs. Regional water management and land-use
changes have altered the hydrology and chemistry of the Refuge in a manner similar to other parts of

as
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Table 2. Species present in each enrichment and hydrology treatment.

the Everglades. Canal waters entering the Refuge contain elevated concenrations of nutrients such Plant Species Conirol - Conteo! Impacted_pacied  impacted
hosph: (P) and mi Is such as calcium (Ca) that can impact wetland vegetation. While the
unique topography of the Refuge has limited canal-water intrusion into the Refuge interior, both the < x
hydrology and soil chemistry around the perimeter of this wetland have been drastically altered by this X X X X
intrusion. X X X X X X
X X X X X X
Changes in vegetation communities within the Refuge have been attributed to human-induced w m m X X m
alterations in hydrology and water quall Species such as cattail (Typha domingensis) have X X X X X X
i d gl (Cladium j ) and slough habitats in canal-influenced areas around the x x x m x w
Refuge perimeter (Richardson, 1990). Several other species such as Xyris spp. and some X X i
Rhynchospora spp. occur only in the Refuge interior esnno.:._.n_n 2007). We um;o-:._mn an ES.S.EE;. w X w
experiment to measure the effects of hydrology and soil ch y on plant- it Eleocharis spp. X X X X X
from the seed bank in order to understand the drivers of observed plant community n_m:__ui_o:m within ,Ynmnnuﬁn_”nw: X X w X
the Refuge. X X X X
X
MATERIALS AND METHODS I
Unknow X X X X X X
Our was ducted at the h ters of the A.R.M. Loxahatchee National Wildlife Refuge in >==o:u: many species were u.mmmi in all treatments, iched and hed treatments ultimatel

the northern Everglades (Figure 1). Soils were collected from the Refuge interior, cleaned of large roots
and debris, and used to fill 24 plastic tubs (30 cm x 60 cm), which were maintained in a water bath (pools)
in half of the tubs were enriched by adding P and Ca to

s near the Refuge perimeter. Surficial soils were
collected from several vegetative habitats across the interior and :o:._oumz_nma to obtain a diverse seed
bank that was evenly a_m:__us,ma among the E_um mo:. E_um 3 mun: y treatment were subjected

loped different as

per u_ui Qu_u_m 4 and Figure 4), with a vi

and

d by percent abundances (Table 3 and Figure 3) and biomass
ible difference in fotal biomass (Figure 5). There was greater overall
ts (p = <0.001) but the total rate of survival was higher i in enriched
treatments ﬁul 0.0062). :<a.o_oa< treatments also <_m_ama diff i

umq plant for

some species,
Tth, h flooded freat "

(e.g., Rhy

spp. (di
ted soils.

to one of three water-depth ti ts (fl d) iched and
were hydrated with water from the L-40 canal and Refug 3: T, qmmumn=<m_< until specif
(uS/cm) exceeded predetermined levels (1000 and 200 uS/cm, respectively), after which time rainwater
was used. Control tubs containing commercial potting soil were watered with canal water to confirm that
this water was not a propagule source.

Seedlings were tracked weekly with color-coded markers.
Surviving seedlings were identified to species. Seedlings

.mu.mmmi_:u those that diedin hed
its were dto i of
enriched soil and grown to an Em::._n_u_m size. Percent
and plant were ded for all

treatments at the end of the nine-week experiment.

Differences in total germination, total survival, percent
abundance, and biomass per plant were identified by
MANOVA.

Figure 2.
Outdoor
experimental
mesocosm at
ARM
Loxahatchee
National Wildlife
Refuge.

Figure 1.
within remaining Everglades system.

Map of Refuge (WCA-1)

RESULTS

The final water quality of freatments was representative of interior and perimeter conditions in the
Refuge (Table 1). Em.m was a total of 20 mumn_mm u.‘mmml across all treatments (Table 2). Species such
as Xyris spp. and spp. failed to hed treat ts, while Cyperus spp.,
Pluchea spp., and Ludwigia spp. not hed treatments. Other species such as
Mikania de and Typha de it d in both treatments, but died off in the
unenriched treatments during the course of the experiment.

were f ded by

Table 3. Results of MANOVA for the abundances
(%) of each plant present.

Species

Enrichment

o - _semecesl

of nutrient hed) and
hydrology (drained, , and flooded) treat 1t are pi

in the left panel (A) and ::m::n:mn_ :mn::._m:w are pictured in the right panel (B).
Hydrology treatments were d among tubs for each enrichment treatment.

iched and

Weekly seedling survival was different for two species Srvﬁn:omtoa spp. and Xyris spp.) that were
present in both enriched and iched treatn but were signif more in
unenriched treatments (Figure 6). Xyris spp. also had significantly greater biomass per plant in
unenriched treatments (Figure 4). These species, which are primarily found in the Refuge interior,
were far more and robust in iched (control) freatments (Figure 3).

Rhynchospora spp.

w Xyris spp. 3 .

Xyris Seedling

Rhynchospora Seedlings

—+— Control =~ Inpacted
Figure 6. Weekly of Rhy:

seedlings (right panel; B). Error bars represent standard deviations. Points marked with uﬂm:m_ﬁ
are significantly different (95% confidence).

ECOSYSTEM RESTORATION _>>1_._O>._._OZw

While hydrologic treatments had some influence on species the y tr
produced distinct plant communities indicative of the Refuge interior (unenriched treatment) and
perimeter (enriched treatment). Results suggest that seedling germination and m:_.<_<n_ are :._n_oq

Figure 3. Abundances (%)

Species

) for plants u.mmml _=

iched (control) and

Error bars represent standard errors.

a:<m.m of u_ul commu ties that develop in the wma:mm soil chemist 1
d ities can be i ted in a single season, _unz_n:_nq_< in nqo:mi
condifions i...m: Emmm par ters would be di t factors ible for

Our findings have important implications for efforts to restore and maintain native Everglades plant
communities. Specifically, our results show that:

*While hydrology certainly is a critical factor affecting Ev and surface-

water chemistry can exert strong independent effects on plant communi

Table 4. Results (p-values) of MANOVA for
biomass per plant (mg) of species present
Species occurring in both enriched and

iched (control) treat ts are marked
with asterisks.

Enrichment*

Species Enrichment __Hydrology __Hydrology

0.2885
0.0033
0.4442
0.0281

<0.0001

0.6442
0.0481
04439
0.0281

<0.0001

Unknown dicots*

*Soil stry is @ major of diff in plant
impacted Refuge interior and enriched areas near the perimeter;

t can occur within a single growing

«Effects of soil y on plant
i tative cover is red d and plant

season after such as ghts, when veg
establishment from the seed bank may be important.
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